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Description 

The invention relates to a system for marking 
moving objects by laser beams, comprising a source 
emitting laser beams along a path. 6 

With increasing frequency, the packages or the 
products themselves have to be marked with data in- 
dicating a date, a lot number, an expiry date or other 
detail which Is only known as from a particular mo- 
ment in time, such as when the product has been 10 
packaged or when the product itself was prepared. 
This requirement relating to the time of marking pre- 
vents its prior inclusion in the label print, in the pack- 
age print or, for example, in the mould for final prep- 
aration of the product. is 

Furthermore, the production, packaging or the 
like frequently proceeds at a very high rate whereby 
marking with conventional means would involve a 
very considerable loss of time. 

As a result of the above circumstances, recourse 20 
has already been had to laser beams for the said 
marking operation, on the basis that said laser beams 
may produce a large amount of energy at the point of 
impingement. Nevertheless, the generally known 
systems are based on the insertion of a mask be- 25 
tween the laser beam source and the area to be 
marked. A mask is a device which only allows the 
beams to pass through interstices defining the signs 
to be marked. Nevertheless, these masks provide im- 
ages which are not variable In time and to be able to 30 
produce different images, it is necessary to have a 
plurality of masks available, the appropriate disposal 
of which is controlled by a stepper motor, with a long 
time of passage from one letter to another of about 
200 milliseconds. The time of passage between let- 35 
ters is understood to be the time which has to elapse 
between one alphanumeric character and the next 
one for the process to be correct. 

On the other hand, there is known one property 
of the germanium crystal making it capable of modi- 40 
fying its refractive index depending on the frequency 
of a received sound signal. To achieve these modifi- 
cations, there is adapted a transducer of a highly con- 
ductive material which performs the function of 
adapting the germanium crystal to a sound signal, 45 
i.e., the speed of sound (5,500 m/s) within the crystal. 

One application of this property is known with re- 
spect to the configuration of a laser generator. This 
configuration is basically as follows: 

A constant wavelength photon generator means, so 
such as a low pressure plasma tube with a gas mix- 
ture (C0 2f N 2 , He), is taken and an electric field is cre- 
ated therein, producing a photon beam. This photon 
beam is guided in a cavity formed by two mirrors, one 
partly reflective and the other 1 00% reflective. . 66 

When the accumulated light energy is sufficiently 
high, a laser emission occurs through the partly re- 
flective mirror. 



To produce a pulsed laser beam, there is inserted 
within the laser cavity in the direction of the photon 
beam a germanium crystal with a transducer which 
when it is excited with a radio frequency signal causes 
a deviation of the photon beam path, interrupting the 
laser emission. 

When the radio frequency signal is interrupted, 
the photon beam path is restored, producing a laser 
emission again. It should be noted that during the 
time the beam is interrupted there is a considerable 
increase of energy within the cavity, producing a high 
energy laser pulse when the emission is restored. 

independently of the above, It is an object of the 
invention take advantage of the aforesaid property of 
the germanium crystal, situated outside the aforesaid 
cavity (extracavity) for a moving objects marking sys- 
tem. 

This object is achieved by a system which is char- 
acterized in that there is inserted in the laser beam 
path an extracavity optical deflector comprising a 
germanium crystal and a transducer adapted to con- 
vert radio frequency signals into sound waves suit- 
able for exciting said germanium crystal; in that there 
being also a switching unit comprising a series of at 
least five fixed frequency oscillators, the frequency of 
each oscillator being different from that of the others, 
the switching unit comprising also an electronic 
switch situated at the outlet of each oscillator having 
a switching time of less than 3 microseconds; and in 
that a control unit is selecting at all times one of said 
switches to connect at any time one of said oscillators 
to said transducer. 

The system to which the foregoing paragraph re- 
fers, therefore, is based on causing successive pre- 
viously programmed different frequencies to reach 
said transducer; each different frequency produces a 
different refractive index in the germanium crystal 
and obviously, a different refraction (deflection) of the 
incident beams corresponds to each refractive index. 

After substantial trials, it has been determined 
that the optimum working frequencies of the germa- 
nium crystal with its transducer are in the radio fre- 
quency band (for example 70 MHz) and it is possible 
to obtain a band width of 20 MHz at ± 3 decibels. 

As stated above, for the system of the invention, 
the optical deflector must be accompanied by appro- 
priate electronic equipment allowing each of the de- 
flections to be controlled at all times. 

The said electronic equipment has been de- 
signed on the basis of a series of fixed frequency os- 
cillators, switched at high speed, whereby a frequen- 
cy modulated signal is obtained and there corre- 
sponds to each of the frequencies a dot which is sub- 
sequently used to form the laser image. 

By varying the switching of the different frequen- 
cies it is possible to create alphanumeric characters 
and any character capable of being formed by a long- 
itudinal matrix of dots, that is, at least twenty different 
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there is the code of the alphanumeric character to be 
marked which is the one processed by the non vola- 
tile storage (PROM). At the outlet of the PROM there 
is a binary code indicating the switches to be ac- 
cessed and those which are not as well as the time 5 
of access or actuation of the corresponding switch, 
which takes place through the line 1 9 extending to the 
switching unit 7. Access Is had only when the count 
output line 18 coincides with the corresponding bit of 
the code generator by the PROM. 10 

The speed meter 11 acts in two ways. The first 
place, It modifies the time base of subunit 13 over the 
line 20 and, in the second place, it delivers a binary 
code of n bits over the line 21 to the microprocessor 
12 for modification and correction of the general work 15 
time. The speed meter 11 may be connected to a dis- 
play 22 which shows the speed of travel (i.e. in metres 
per minute) of the objects to be marked. 



Claims 

1. A system for marking moving objects by laser 
beams, comprising a source emitting laser beams 
along a path (2), characterized in t hat t here is in- 25 
serted in said path (2) an extracavity optical de- 
flector comprising a germanium crystal (1) and a 
transducer (4) adapted to convert radio frequen- 
cy signals into sound waves suitable for exciting 

said germanium crystal (1) ; in that there being 30 
also a switching unit (7) comprising a series of at 
least five fixed frequency oscillators, the frequen- 
cy of each oscillator being different from that of 
the others, the switching unit (7) comprising also 
an electronic switch situated at the outlet of each 35 
oscillator having a switching time of less than 3 
microseconds; and in that a control unit (8) is 
adapted to select at all times one of said switches 
to connect at any time one of said oscillators to 
said transducer (4). 40 

2. The system of claim 1, characterized in that the 
frequency of each of said fixed frequency oscilla- 
tors is in the radio frequency band, having a band 
width of 20 MHz. 45 

3. The system of any one of the previous claims, 
characterized in that it comprises a linear radio 
frequency amplifier (6) receiving the signal from 

the fixed frequency oscillators and transmitting it so 
to said transducer (4). 

4. The system of claim 3, characterized in that said 
amplifier (6) has a 50 W output, a 600 mW input 

and a SO ohm output impedance. 55 

5. The system of any one of the previous claims, 
characterized in that said control unit (8) compris- 



es a microprocessor (12) and a non volatile stor- 
age containing a character generator (14). 

6. The system of claim 5, characterized in that to 
form the characters to be marked said micropro- 
cessor (12) is controlled by a programme having 
input-output protocols for performing the switch- 
ing with an external computer. 

7. The system of claim 6, characterized in that said 
switching is effected through an interface circuit 
(10). 

8. The system of any one of the previous claims, 
characterized in that it comprises a measuring 
means (11) of the speed of the moving objects to 
be marked. 

9. The system of claim 8, in which the moving ob- 
jects are conveyed by a production line, charac- 
terized In that said speed measuring means (11) 
is associated with said production line. 



Patentanspruche 

1 . System zum Kennzeichnen sich bewegender Ob- 
jekte durch Laserstrahlen, das eine Quelle um- 
fa&t, die Laserstrahlen entlang eines Weges (2) 
emlttiert, dadurch gekennzelchnet, daft in dem 
genannten Weg (2) ein au&erhalb des Hohlraums 
beflndlicher optischer Deflektor eingesetzt wird, 
der ein German iumkristal I (1) und einen Wandler 
(4) umfa&t, derangepa&t 1st, urn Radlofrequenz- 
signale in Schallwelien umzuwandeln, die zum 
Anregen des genannten Germaniumkristails (1) 
geeignet sind; da& es auBerdem eine Schaltein- 
heit (7) gibt, die eine Serie von wenigstens funf 
Festfrequenz-Oszillatoren umfa&t, wobei die 
Frequenz jedes Oszfllators von der der anderen 
verschleden 1st, wobei die Schalteinhelt (7) au- 
Gerdem einen elektronischen Sc halter mit einer 
Schaltzeit von weniger als 3 Mikrosekunden um- 
fa&t, der am Ausgang eines jeden Oszillators an- 
geordnet ist; und daft eine Steuereinheit (8) an- 
gepaBt ist, um immer einen der genannten Schal- 
ter auszuwahlen, um zu jeder Zeit einen der ge- 
nannten Oszillatoren mit dem genannten Wand- 
ler (4) zu verbinden. 

2. System nach Anspruch 1 , dadurch gekennzelch- 
net da& die Frequenz jedes der genannten Fest- 
frequenz-Oszillatoren im Radiofrequenzband mit 
einer Bandbreite von 20 MHz liegt. 

3. System nach einem der vorangehenden Anspru- 
che, dadurch gekennzelchnet, daB es einen li- 
nearen Radiofrequenz-Verstarker (6) umfa&t der 
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das Signal von den Festfrequenz-Oszillatoren 
empfangt und es zu dem genannten Wandler (4) 
Gbertragt. 

4. System nach Anspruch 3, dadurch ge ken nieich- 5 
net dafc der genannte Verstarker (6) einen 50 W- 
Ausgang, einen 600 mW-Eingang und eine Aus- 
gangsimpedanz von 50 Ohm hat. 

5. System nach einem der vorangehenden AnsprO- 
che, dadurch gekennzeichnet daB die genannte 
Steuereinhelt (8) einen Mikroprazessor (12) und 
einen Permanentspeicher, der einen Zeichenge- 
nerator (14) enthatt, umfa&L 

6. System nach Anspruch 5, dadurch gekennzeich- 
net daB der genannte Mikroprazessor (12) von 
einem Programm mit Ein-Ausgabe-Protokollen 
zum AusfOhren des Schaltens mit einem exter- 
nen Rechnergesteuertwird, um die anzubringen- 
den Zeichen zu bllden. 

7. System nach Anspruch 6, dadurch gekennzeich- 
net daB das genannte Schalten durch eine 
Schnittstellenschaltung (10) bewirkt wird. 25 

8. System nach einem der vorangehenden Ansp ru- 
che, dadurch gekennzeichnet daB es eine MeB- 
einrichtung (11) fur die Geschwindigkeit der zu 
kennzeichnenden sich bewegenden Objekte um- 30 
faBt 

9. System nach Anspruch B, bei dem die sich bewe- 
genden Objekte von elner Produktlonslinie beffir- 
dert werden, dadurch gekennzeichnet da& die 35 
genannte Mefieinrichtung (11) fur die Geschwin- 
digkeit mit der genannten Produktionslinie in Ver- 
bindung steht 



Revendicatlons 

1. Systems destine au marquage d'objets en d 6 pla- 
cement par faisceaux ou rayons laser compre- 
nant une source emettant des faisceaux laser le 45 
long d'un trajet ; caracterise en ce qu'une unite de 
commutation (7) est ins6ree dans le trajet et 
comprend un def lecteur optique situe a I'exterieur 
d'une cavite comprenant un cristal au germanium 
et un transducteur (4) apte a convertir des si- so 
gnaux haute frequence en ondes sonores pou- 
vant exciter le cristal au germanium ; en ce qu'il 
est egalement prevu une unite de commutation 
(7) comprenant une serie d'au mo ins cinq oscOla- 
teurs de frequence fixe ; la frequence de chaque 55 
osciltateur etant dffferente de celle des autres, 
I'unite de commutation (7) comprenant egale- 
ment un commutateurelectronique situe a la sor- 



tie de chaque oscillateur dont le temps de 
commutation est inferieur a 3 microsecondes ; et 
en ce qu'une unite de comma nde (8) est apte a 
selectionner a tout moment I'un des commuta- 
teurs pour connecter a tout moment Tun des os- 
cillateurs au transducteur (4). 



5. Systeme selon Tune quelconque des revendi ca- 
tions precedentes, caracterise en ce que I 'unite 
de commande (8) comprend un microprocesseur 
(12) et une memoire non volatile contenantun ge- 
nerates de caracteres (14). 

6. Systeme selon la revendication 5, caracterise en 
ce que pour former les caracteres a marquer, le 
microprocesseur (12) est commande par un pro- 
gramme ayant des protocoles entree-sortie pour 
effectuer la commutation avec un ordinateur ex- 
terieur. 

7. Systeme selon la revendication 6, caracterise en 
ce que la commutation s'effectue par un circuit 
d'interface (10). 

8. Systeme selon Tune quelconque des revendica- 
tlons precedentes, caracterise en ce qu'il 
comprend un moyen de mesure (11) de la vitesse 
des objets en deplacement a marquer. 

9. Systeme selon la revendication 8, dans lequel les 
objets en deplacement sont achemtnes par une lh 
gne de production, caracterise en ce que les 
moyen s de mesure de la vitesse (11) sont asso- 
cies a la ligne de production. 



2. Systeme selon la revendication 1 , caracterise en 
ce que la frequence de chacun des osctllateurs 

10 de frequence fixe est dans la bande haute fre- 
quence avec une largeur de bande de 20 MHz. 

3. Systeme selon Tune quelconque des revendica- 
tions precedentes, caracterise en ce qu'il 

15 comprend un amplificateur haute frequence lh 

neaire (6) recevant le signal en provenance des 
oscillateurs a frequence fixe et fe transmettant au 
transducteur (4). 

20 4. Systeme selon la revendication 3, caracterise en 
ce que I'amplificateur (6) possede une sortie de 
50 W, une entree de 600 mW et une impedance 
de sortie de 50 ohms. 
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